Cytokeratins as a marker for epicardial formation in the quail embryo.
Several techniques have been used to visualize the migration pattern of the epicardial cells from the proepicardial organ over the myocardial surface. As the epicardial cells contain keratin tonofilament bundles, we have incubated 92 whole-mount quail hearts with an anti-keratin antibody. This immunohistochemical method showed that the complete epicardial covering of the embryonic heart is preceded by the formation of three epicardial rings. The epicardial rings are formed on the outer myocardial surface in the grooves that separate the cardiac segments from each other. We have also documented timing and patterning of isolated epicardial islands. They are not encountered at random over the myocardial surface, but only along the edge of the advancing epicardial front border and in two defined future epicardial ring areas on the ventral side of the outflow tract. The epicardial islands suggest that in the quail free-floating parts of epicardium can attach to the myocardium. Characteristics of the surface of the myocardium at the transitional zones between the cardiac segments, as well as the three-dimensional remodelling of the heart during cardiac morphogenesis seem to play a role in the pattern in which the epicardium eventually completely ensheaths the myocardial surface. Congenital heart defects are often related to malpositioned transitional zones that dictate the pattern of epicardial outgrowth. As the embryonic position of the epicardial rings is mirrored in the pattern of the main arterial stems, the coronary vascularization pattern might be altered in congenitally malformed hearts as well.